The prevalence of heart valve disease increases with age, with the predominance of degenerative aetiology, as shown by the Euro Heart Survey on valvular heart disease. 1 Advanced age is one of the pre-eminent risk factors of mortality and major morbidity after cardiac surgery. Nevertheless, several reports (including randomized studies) showed that consistent benefits can be achieved from cardiac surgery and percutaneous valve therapies in elderly patients, 2 -5 in terms of quality-of-life improvement, alleviation of symptoms, prevention of major adverse events, and increased survival. The clinical decision-making and individual risk profile evaluation in this context have been so far particularly challenging, leading to the clinical question of utility vs. futility. Concomitantly, the economic burden in high-risk elderly patients could have crucial implications and should be considered before proceeding, due to reduced expectancy of life. Moreover, ethical implications should be taken into account. The therapeutic decision in this context should be reached through a shared decision-making process, not only by a multidisciplinary 'heart team' discussion, but also by informing the patient thoroughly, and finally by deciding with the patient and family which treatment option is optimal, taking into account the patient perspective. 6 Heart valve diseases in the elderly are often associated with a consistent number of extracardiac comorbidities, mainly related to atherosclerosis. 1 In the clinical routine, the two surgical risk scores mostly used are the Logistic EuroScore (http://www.euroscore.org/calcold.html) and the STS score (http://riskcalc.sts.org/STSWebRiskCalc273/). Although both of them are quite accurate in predicting mortality in low-risk surgical candidates, they present several limits in the subset of the high-risk elderly patients. These scores provide relatively good discrimination (a gross estimation of risk category), but cannot be used to estimate an accurate operative mortality in an individual patient, because of unsatisfactory calibration (comparison between predicted and observed mortality). The value and limitations of risk scores in valvular heart diseases have been reviewed in a recent position paper by the ESC Working Group. 7 The STS score is more accurate than the Logistic EuroScore (which has been validated in low-risk patients and is more specific for coronary surgery) in the high-risk setting. Notwithstanding, various medical conditions, such as liver disease, porcelain aorta, neurological impairment, and previous chest radiation, which impact mortality are not included in both algorithms (Figures 1 and 2 ).
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The major disadvantage of these scores, in the elderly population, is that the 'biological status' of patients is not represented.
Although surgical risk increases with chronologic age and comorbidities, these factors alone are insufficient to predict outcome vs. benefit and the biological age rather than the chronologic age should be considered. New versions of both the Logistic EuroScore and the STS score have been recently developed (respectively the EuroScore II and STS 2.73) to improve pre-operative evaluation of high-risk patients, but data are still insufficient to judge their accuracy.
Besides intra-and early-postoperative risks, it would appear equally important integrating the quality of life and functional scoring systems at a defined postoperative follow-up, to judge whether a certain procedure could lead to the expected functional improvement.
Different patients, with the same chronologic age, show different vulnerabilities to the external factors ( Figure 3) , and this condition refers to a syndrome which is known as 'frailty' in geriatric medicine.
A formal definition of 'frailty' has been provided by Fried et al., and it is indeed a syndrome of decreased reserve and resistance to stressors, resulting from multiple declines across multiple physiological systems, leading to vulnerability to adverse events. Frailty is defined by the presence of three criteria or more among weakness, weight loss, exhaustion, low physical activity, and slow walking speed. 9 Frailty is a common occurrence in elderly persons and represents the most important factor that should be considered when weighting treatments in aged patients. 10 The concept of frailty is relatively easy to describe, although it is much more difficult to be clinically quantified. It is also important † The opinions expressed in this article are not necessarily those of the Editors of the European Heart Journal or of the European Society of Cardiology.
to point out that frailty should be distinguished from comorbidity and disability (up to 27% of patients defined as frail have no associated comorbidity or disability). 10 Many physicians often refer to the 'eyeball test', when assessing the likelihood that a patient will survive receiving a benefit from a procedure. However, there are many differences from patient to patient and from clinician to clinician, resulting in a lack of objectivity. Different frailty scores have been reported in the literature, considering aspects of cognitive impairment, weakness, exhaustion, malnutrition, slowness, geriatric impairments, and physical performance (Figure 4) .
The use of tools for the assessment of frailty to estimate the operative risk in elderly patients undergoing cardiac surgery is increasing. In particular, the use of the gait speed as a marker of frailty has been shown to improve the prediction of mortality and major morbidity in elderly patients undergoing coronary artery bypass and valve repair or replacement. Afilalo et al. 11 reported in a multicentre prospective cohort of 131 elderly patients that the slow gait speed (defined as a time ≥ 6 s taken to walk 5 m) was an independent predictor of in-hospital mortality or major morbidity, with a nearly three-fold risk increase after surgery. The operative risk is particularly raised in female patients with slow gait (eight-fold increased risk). The same group analysed a series of 152 subsequent elderly patients undergoing cardiac surgery: four different frailty scales, three disability scales, and five cardiac surgery risk scores were measured in all patients. The most predictive factors of morbidity and mortality in each domain were: 5 m gait speed ≥6 s as a measure of frailty, ≥3 impairments in the Nagi scale as a measure of disability and either the Parsonnet score or STS predicted risk of mortality or major morbidity as a cardiac surgery risk score. 12 Another recent study by Sundermann et al. on the comprehensive assessment of frailty in elderly patients undergoing cardiac surgery was performed in 400 patients. The frailty score used combined Figure 1 Chest X-ray (left) and computed tomography-scan (right) of a 76-year-old female with severe aortic stenosis showing heavy calcifications of the ascending aorta; although the lady had not any copathologies and the predicted operative mortality was only 2.8% with the Logistic EuroScore, operative risk was deemed to be prohibitive by the Heart Team due to the presence of porcelain aorta and the patient underwent transcatheter aortic valve implantation. with severe calcified mitral regurgitation 10 years after aortocoronary bypass operation. Although in good general condition and with low Logistic EuroScore (4.6%), the operation was considered at too high risk and technically demanding, due to the impossibility of reconstructive surgery and to the extreme en-block calcification of the mitral annulus, extended to the atrioventricular groove and to the left ventricle.
Assessing operative risk characteristics of the Fried criteria, patient phenotype, physical performance, and laboratory results. 13 The frailty showed significant correlation with the observed 30-day mortality, confirming the comprehensive assessment of frailty an additional tool to evaluate elderly patients adequately, in addition to traditional scoring systems. Likewise, the evaluation of frailty parameters was also used as criteria for inoperability in the PARTNER trial. 4 A frailty index was used based on the subsequent parameters: grip strength , 18 kg, 5 m walk . 6 s, serum albumin ,3.5 mg/dL, and Katz ADLs 4/6 or less. To be classified inoperable, a patient should present three of four of these criteria. Besides the preoperative risk assessment, it is of particular importance the planning of surgical and interventional procedures: a strategy based on 'skillful omission' should always be taken into account, dealing with fragile and sick patients, in whom the trauma has to be minimized. Additional procedures in association with valves surgery should only be carried out if strictly required. For instance, the opportunity to perform concomitant surgical ablation of atrial fibrillation in elderly remains unproven, although this treatment is expected to have a favourable impact on the prognosis.
To summarize, as the population ages, accurate assessment of the likelihood of benefit from intervention in the elderly is critical. Today, this is especially true in patients who could be eligible for less invasive transcatheter therapies.
Clinical, ethical, and economic considerations should be taken into account in the context of 'utility vs. futility', given the possibility of no improvement in the quality of life and the risk of no gain independence back after surgery, even if the procedure is successful and the patient survives ( Figure 5) . The incremental value of frailty and disability should be tested in specific predictive models, in addition to conventional surgical risk scores. However, it is not certain that this will lead to the identification of high-risk elderly patients, due to the heterogeneous population.
The importance of a dedicated Heart Team has also been stressed in the last ESC/EACTS guidelines on the management of valvular disease ( Figure 6 ).
14 In this specific context, it could be advisable the involvement of the geriatric specialist. A multidisciplinary approach by a dedicated Heart Team tailored on the individual patient is probably the key to obtain a comprehensive assessment of the real surgical risk.
Conflicts of interest: none declared. Figure 5 'Utility vs Futility' concept: several considerations should be taken into account balancing procedural risk and clinical benefit in high-risk elderly population. Assessing the delicate point in which the benefit is overpassed by the poor value or futility of the procedure is the crucial challenge of an Heart Team decision making. Figure 6 Decision-making process in an Heart Team for valve pathologies.
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